If neither method 1 nor method 2 is practical, the accepted practice is to use measured or calculated wave conditions to compute a longshore component of "wave energy flux" which is related through an empirical curve to longshore transport rate.
Method 4 . Another empirical method is available which estimates gross longshore transport rate from mean annual nearshore breaker height.
The gross rate, so obtained, can be used as an upper limit on net longshore transport rate.
The following steps should be taken in selecting a method, depending on the data available. Figure 1 is a graphical representation of the decision process.
Step 1 .
Given a particular location where the longshore transport rate is needed, determine if there already exists an estimate of the rate for a nearby site (e.g., see .
If so, go to Section 111, 1 of this report and use method 1; if not, proceed to step 2. Step 2 Step 3
Step 4 Step 5 (12) Equation (14) Step 1 Step Figure 1 .
Selection guide to the four methods of estimating longshore transport rate. Step 5 .
This situation is reached if no data are available for estimating longshore transport rate. The only choice here is to collect data if judged necessary after considering the importance to, and budget of, the project.
If some data are collected, return to step 1.
Method 1.
The longshore transport rate at a given location can be estimated by using a value for the transport at a nearby site modified for local conditions. Engineering judgment is an important part of this method. The first step is to decide how well the estimate for the nearby site predicted the longshore transport rate.
For example, was the dredging maintenance schedule or the fillet growth of a jetty predicted with adequate accuracy? If satisfied that it was, the two sites should be compared for similarity. Some items to check are: (1) Sediment sources and sinks [may affect one site but not the other; examples of sediment sources are eroding bluffs and river sediment discharge, and examples of sinks are offshore canyons and inlet shoals).
(2) Shoreline orientation (can control which waves reach the shoreline from which direction).
( 3) Offshore bathymetry (controls refraction of waves, thereby affecting the wave climate; examples are shoals and canyons).
The bathymetry also controls wave energy dissipation due to bottom friction (see Bretschneider and Reid, 1954) . (4) Offshore islands (can block waves from certain directions).
( 5) Coastal structures (groins and jetties can block longshore transport; offshore and submerged breakwaters can block waves).
Based on this comparison of the two sites, an estimate can then be made of the longshore transport rate at the location in question by using engineering judgment to increase, decrease, or leave unchanged the transport rate at the nearby site. Method 2 is an application of historical data which gives usable answers if the basic data are reliable and available at reasonable cost and the interpretation is based on a thorough knowledge of the locality.
Some indicators of the transport rate are the growth of a spit, shoaling patterns and deposition rates at an inlet, and the growth of a fillet adjacent to a jetty or groin. As an example, the longshore transport rate across Cold Spring Inlet, New Jersey, was estimated based on fillet growth next to the tpdrift jetty -and surveys of the surrounding area to account for the sand that was not impounded by the jetty (Beach Erosion Board, 1953) . The rates of growth for Sandy Hook, New Jersey (U.S. Army Engineer District, New York, 1954) and for Sheshalik Spit, Alaska (Moore and Cole, 1960) , were used to estimate longshore transport rate. Bruno and Gable (1976) measured the deposition behind the offshore breakwater and adjacent to the updrift jetty at Channel Island Harbor, California, to find the longshore transport rate.
Various methods of finding longshore transport rates including surveys, aerial photos, dredge records of a tidal inlet, and a quantitative analysis of eroding sources of sand are discussed in Beach Erosion Board (1954 
where H is the wave height, C" the wave group velocity, and a the angle the wave crest makes with the shoreline.
If the breaker values of the wave characteristics (Hj, C^^, o.j^') and the significant wave height (H^) are put into equation (5) Table 1 , K in equation (7) is found to be 0.39. The scatter of the data points in Figure 2 shows that the value of Q estimated from equation (8) is accurate to only ±50 percent.
This can be seen by drawing a line 50 percent higher and a line 50 percent lower than the design curve in Figure 2 . These two lines form an envelope of the data points. The gross rate, as defined earlier in equation (1) Figure 1 , the appropriate SPM method should be used if the engineer has (a) a rate from a nearby site (method 1); (b) historical changes in topography (method 2); (c) wave height and direction (method 3); and (d) wave height data (method 4).
If enough data, time, and money are available to use more than one method, the engineer can, and is encouraged to, estimate the transport rate using all methods possible.
The most preferred method (see Section III) should be used for the design; the other methods should be used as checks.
For example, if method 3 is used to find the net transport rate, Q , then method 4 can also be used to find the gross transport rate, Q^.
This will allow the engineer a check to make sure Q,^d oes not exceed Q^.
A combination of methods can also be used if not enough data are available for any one method to be used completely. Jarrett (1977) •H to 00 3 -a C -H r-, u OJtn^OJOOOtLJOQ 3 XI C -H^^V4 OJtnXlOJCOOOOJcj 
